Methylome analysis reveals Jak-STAT pathway deregulation in putative breast cancer stem cells.
Growing evidence supports the existence of a subpopulation of cancer cells with stem cell characteristics within breast tumors. In spite of its potential clinical implications, an understanding of the mechanisms responsible for retaining the stem cell characteristics in these cells is still lacking. Here, we used the mammosphere model combined with DNA methylation bead arrays and quantitative gene expression to characterize the epigenetic mechanisms involved in the regulation of developmental pathways in putative breast cancer stem cells. Our results revealed that MCF7-derived mammospheres exhibit distinct CpG promoter methylation profiles in a specific set of genes, including those involved in Jak-STAT signaling pathway. Hypomethylation of several gene components of the Jak-STAT pathway was correlated with an increased expression in mammospheres relative to parental cells. Remarkably, cell sorting of the cells with a putative cancer stem cell phenotype (CD44+/CD24 low) suggests a constitutive activation of Jak-STAT pathway in these cells. These results show that Jak-STAT activation may represent a characteristic of putative breast cancer stem cells. In addition, they favor the concept that the expression of cancer stem-like pathways and the establishment and maintenance of defining properties of cancer stem cells are orchestrated by epigenetic mechanisms.